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DETAILED ACTION 
Claim Rejections - 35 (JSC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless- 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1. Claims 1-10 and 17-22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Romesburg et al. (US Patent 6,160,886). 

Claim 1 is limited to an echo cancellation system. Romesburg discloses a 
method and apparatus for improved echo suppression in communication systems (see 
Abstract). Figure 5 depicts a block-diagram overview of the invention. Clearly, the 
device includes all the features of a standard full-duplex speakerphone, including a 
microphone (110), which will inherently pickup emitted loudspeaker waves (i.e. 
responsive to an echo signal from a loudspeaker that provides an acoustic output 
signal) that were caused by a far-end speaker (i.e. in response to a voice signal). In 
order to supply full-duplex communication, Romesburg includes an acoustic-echo 
canceller (140) (i.e. and a statistical adaptive-filter controller), the details of which are 
depicted in figure 6. Upon inspection of figure 6, it is evident that the gain control device 
(640) is responsible for generating both an echo step-size gain (645, see column 14, 
lines 58-62) (i.e. a first control signal to an echo canceller module) and at least one 
echo suppression coefficient (144a or 144b, see column 13, lines 56-61) (i.e. a second 
control signal to a post-filter). The signals are generated in response to the inputs, seen 
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as the power components 681 and 683 corresponding to the voice signal and to an 
echo reduced microphone signal, respectively. The step-size and attenuator gain 
components inherently optimize cancellation of the echo signal. Therefore, Romesburg 
anticipates all limitations of the claim. 

Claim 2 is limited to the echo cancellation system of claim 1, as covered by 
Romesburg. As indicated in the rejection of claim 1, Romesburg discloses an acoustic- 
echo canceller, which is detailed in figure 6, and includes an adaptive update loop that 
includes a multiplier (676) that is fed both an updated coefficient set as well as a step 
size (645), often symbolized with the Greek letter n (i.e. wherein the first control signal is 
a step-size signal which is used to determine a gradient change of an echo transfer 
function signal provided to an echo canceller of the echo canceller module). The 
gradient is added to the existing filter coefficients at an adder (666), the gradient being 
comprised of an echo-reduced signal, the filter coefficients from block 620, and the step 
size (see column 14, lines 58-62) (i.e. according to a predetermined criteria). Therefore, 
Romesburg anticipates all limitations of the claim. 

Claim 3 is limited to the echo cancellation system of claim 7, as covered by 
Romesburg. As indicated in the rejection of claim 1, Romesburg discloses an acoustic- 
echo canceller, which also includes an echo-suppression unit (130). The echo- 
suppression unit is analogous to the post-filter of the claim. Romesburg depicts in 
figures 5 and 6 that the gain control device (640) is responsible for generating the 
signals a and A, which control the attenuation slope shown in figures 2 and 3 (i.e. 
wherein the second control signal is a further transfer function signal of the post-filter, 
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said further transfer function signal weights an echo reduced microphone signal). 
Therefore, Romesburg anticipates all limitations of the claim. 

Claim 4 is limited to the echo cancellation system of claim 7, as covered by 
Romesburg. Romesburg discloses an echo suppression or AC-center attenuator in 
figure 5. It receives the output of the acoustic echo canceller (i.e. responsive to an echo 
reduced microphone signal) and two control signals (a and A) that dictate the 
attenuation to be applied (i.e. and to the second control signal, for providing an output 
system signal). Therefore, Romesburg anticipates all limitations of the claim. 

Claim 5 is limited to the echo cancellation system of claim 1, as covered by 
Romesburg. Further attention will now be directed toward the operation of the echo 
canceller disclosed by Romesburg. While Romesburg does not explicitly disclose many 
of the advanced features of the echo canceller, the operation is clear from figure 6. In 
particular, buffer 630 receives a far-end voice signal (i.e. responsive to the voice signal) 
and applies adaptively updated coefficients to said voice signal at multiplier 672. The 
adaptively updated coefficients are updated in a fashion described above. In summary, 
they are modified by a gradient signal (677), which is a function of the echo output (145) 
(i.e. an echo reduced microphone signal), and a step size gain (645) (i.e. the first control 
signal). The result of the multiplication is signal 663 (i.e. an estimated echo signal) 
which is applied to adder 660. Therefore, Romesburg anticipates all limitations of the 
claim. 

Claim 6 is limited to the echo cancellation system of claim 5, as covered by 
Romesburg. With respect to the rejection of claim 5, Romesburg depicts an echo 
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canceller in figure 6. It produces an estimated echo signal (663) to an adder (660) in 
response to a far-end voice signal (125) and a transfer function (610). Therefore, 
Romesburg anticipates all limitations of the claim. 

Claim 7 is limited to the echo cancellation system of claim 5, as covered by 
Romesburg. With respect to the rejection of claim 5, Romesburg depicts an echo 
canceller in figure 6. It produces a gradient update signal (677) that updates the echo 
transfer function (610) in response to the voice signal - by way of the acoustic coupling 
- and a step size gain signal (645) (i.e. first control signal). Therefore, Romesburg 
anticipates all limitations of the claim. 

Claim 8 is limited to the echo cancellation system of claim 5, as covered by 
Romesburg. With respect to the rejection of claim 5, Romesburg depicts an echo 
canceller in figure 6 and an AC center attenuator (i.e. post-filter) in figure 5. The post- 
filter receives the output of the echo-canceller (i.e. responsive to an echo reduced 
microphone signal) and applies attenuation according to the control signals a and A (i.e. 
and to the second control signal, for providing an output system signal). Therefore, 
Romesburg anticipates all limitations of the claim. 

Claim 9 is limited to the echo cancellation system of claim 1, as covered by 
Romesburg. Romesburg depicts the details of an acoustic-echo canceller in figure 6. It 
generates an echo reduced microphone signal by way of an adder (660) stimulated with 
a microphone signal (115) and an echo replica (663). Therefore, Romesburg 
anticipates all limitations of the claim. 
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Claim 10 is limited to the echo cancellation system of claim 1, as covered by 
Romesburg. By merely observing the devices and data presented in the disclosure of 
Romesburg it is clear that it handles all calculations in the time-domain (i.e. wherein the 
statistical adaptive-filter controller, the echo canceller module and the post-filter operate 
in a time domain, and said first and second control signals are provided in the time 
domain as well). Therefore, Romesburg anticipates all limitations of the claim. 

Claims 17-22 are methods whose steps are inherently performed by the various 
systems recited in claims 1 , 2, 3, 6, and 8. Therefore, claims 17-22 are rejected for the 
same reasons. 

2. Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Sorqvist 
et al. (US Patent 6,658,107). 

Claim 1 is limited to an echo cancellation system. Sorqvist discloses a method 
and apparatus for providing echo suppression using frequency domain nonlinear 
processing (see Abstract). Figure 1 illustrates the block diagram overview of the echo 
canceller and nonlinear processor while figure 4 illustrates the mechanics of the 
nonlinear processor. Clearly, the acoustic echo canceller of figure 1 includes all the 
normal elements; a microphone (110), responsive to an echo signal s(t) that is emitted 
by a loudspeaker (120), and an adaptive echo path model (130) (i.e. a statistical 
adaptive-filter controller, responsive to the voice signal and to an echo reduced 
microphone signal). In addition, Sorqvist discloses that the linear model (1 30) is 
updated in any number of conventional manners, such as LMS, which makes use of 
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gradient updates, which inherently requires the linear model to be updated by way of a 
first control signal. Furthermore, Sorqvist generates a nonlinear transfer function (figure 
4, element H(f)) (i.e. a second control signal) that is supplied to the nonlinear processor 
(140). The model control and nonlinear control both inherently optimize cancellation of 
the echo signal. Therefore, Sorqvist anticipates all limitations of the claim. 

3. Claims 1, 11, 13, and 14 are rejected under 35 U.S.C. 102(e) as being 

anticipated by Enzner et al. (European Trans. On Telecommunications, vol. 
13, no. 2, pages 103-114, March-April 2002). 

Claim 1 is limited to an echo cancellation system. Enzner discloses a partitioned 
residual echo power estimation for frequency-domain acoustic echo cancellation and 
post filtering (see Abstract). The basic components comprising this invention are 
depicted in figure 2. As with any acoustic echo canceller placed in a speakerphone, the 
system includes a microphone that receives noise, speech, and echo. It also includes a 
controlling block that is responsible for updating both the adaptive acoustic filter and 
residual echo noise reduction filter, which in this case is not illustrated but is inherently 
present. Because the update of the echo canceller and the noise reducer require 
different data, they receive different control signals (i.e. a first and second control 
signal). Therefore, Enzner anticipates all limitations of the claim. 

Claim 1 1 is limited to the echo cancellation system of claim 1, as covered by 
Enzner. The filters disclosed by Enzner are based in the frequency domain. See 
section 2.3, in particular the last paragraph (i.e. wherein the statistical adaptive-filter 
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controller, the echo canceller module, and the post-filter operate in a frequency 
domain). Hence, it follows that the first and second control signals used for updating 
the filters are also in the frequency domain (i.e. and said first and second control signals 
are provided in the frequency domain as well). Therefore, Enzner anticipates all 
limitations of the claim. 

Claim 13 is limited to the echo cancellation system of claim 12, as covered by 
Enzner. Enzner discloses that the analysis functions operate in the DFT domain (i.e. 
wherein the frequency domain is implemented as a Discrete Fourier Transform (DFT) 
domain). See section 2.3, in particular the last paragraph. Therefore, Enzner 
anticipates all limitations of the claim. 

Claim 14 is limited to the echo cancellation system of claim 13, as covered by 
Enzner. In one embodiment of coherence calculations, Enzner discloses generating 
PSD estimates for the error and far-end speech input. See equations 45-47, generating 
the PSD estimates inherently requires at least two means (i.e. a first power spectral 
density means, responsive to the voice signal, for providing a first power spectral 
density signal of the voice signal; a second power spectral density means, responsive to 
an echo reduced microphone signal, providing for a second power spectral density 
signal of the echo reduced microphone signal). The partial residual echo estimate <I>bb 
generated in response to the PDS estimates for the error and far-end signals are used 
to generate the step-size of the echo canceller and the post filter's transfer function (i.e. 
a statistical adaptive-filter estimator, responsive to the first and to the second power 
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spectral density signals, for providing the first and second control signals). See 
equation 13 and section 2.2. Therefore, Enzner anticipates all limitations of the claim. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 12 is rejected under 35 U.S.C- 103(a) as being unpatentable over 

Sorqvist in view of Romesburg. 

Claim 12 is limited to the echo cancellation system of claim 1, as covered by 
Sorqvist. The linear model illustrated in figure 1 is essentially a black box. The 
operational features are not known, therefore, Sorqvist anticipates all limitations of the 
claim with the exception wherein the statistical adaptive-filter controller and the echo 
canceller module operates in a time domain. 

Because the details of the linear model disclosed by Sorqvist are not known, one 
of ordinary skill would be required to seek out a linear model implementation. 
Romesburg conveniently supplies all the necessary function blocks necessary to 
implement a linear acoustic-echo canceller (figures 5 and 6). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to implement the 
linear model of Sorqvist with the time-based echo canceller of Romesburg as Sorqvist 
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does not disclose these details and one of ordinary skill in the art would inherently have 
to select an implementation. 

In view of the above combination, it is clear that first control signal is provided in 
a time-domain. Furthermore, the second control signal, shown in figure 4 as H(f) is in 
the frequency-domain. Therefore, Sorqvist in view of Romesburg makes obvious all 
limitations of the claim. 



Allowable Subject Matter 

Claims 15 and 16 are objected to as being dependent upon a rejected base 
claim,' but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claim 15 is limited to the echo cancellation system of claim 14, as covered by 
Enzner. As clearly indicated in the applicant's specification, the current application 
differs from the Enzner reference by eliminating the step of calculating the residual echo 
for the purpose of generating the step size of the adaptive echo canceller. See page 9, 
first paragraph and equation 3. Therefore, Enzner anticipates all limitations of the claim 
with the exception wherein said step-size signal is determined according to: 

ju(k) = \G'\ 2 0 xx (k)/0ee(k), 

wherein \G'\ 2 is a predetermined constant and & X x(k) and 0 ee (k) denote the first 
and second power spectral density signals, respectively, and k is a frame time index. 

Furthermore, none of the cited prior art anticipates nor suggests replacing the 
approximated residual echo with a predetermined constant. The argument pertaining to 
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removal of an element or step and its function also fails to make up for the prior art's 
deficiencies. In particular, removal of a step, i.e. calculating the residual echo G(k), 
while maintaining its effect is proof of non-obviousness. Therefore, claim 15 is 
allowable over the cited prior art. 

Claim 16 is dependent on claim 15 and is allowable over the cited prior art for the 
same reasons. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter F Briney III whose telephone number is 703-305- 
0347. The examiner can normally be reached on M-F 8am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Forester W Isen can be reached on 703-305-4386. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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